SCAPS Laser Induced Fluorescence Investigation

RPM Meeting
Naval Air Station Fallon
April 26, 2007

Tim Shields
Richard Brady & Associates



Purpose of SCAPS Investigation

»Free product acts as a continuous source of dissolved phase
groundwater contamination and vapor intrusion

»Removal of free product is required by NDEP and is generally
the first step in site closure

»Free product contamination at Sites 1, 2, 14, 16, UST 395, and
UST 806 is not fully delineated

GOALS OF INVESTIGATION:

»ldentify source or sources of free product
»Define lateral and vertical extent of free product at each site



For comparison, SDSU research on hydrocarbon
saturation at a site in San Diego.
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Figure 9. Theoretical (a) and measured (b) hydrocarbon distribution for a site in downtown San
Diego with 116 cm of observed hydrocarbon in a monitoring well. Soil is a fine- to medium-
grained, poorly consolidated sandstone of the Bay Point Formation.






First SCAPS Push at IR Site 2
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Selected Site 2 Locations Showing LIF and Product
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LIF and Product

Summary Log for FAJZ-10-LIF
Mawval Air Station Fallon
Site 02
Site Characterization and Analysis Penetrometer System (SCAPS) Data
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LIF and Product

Summary Log for FADJZ-16-LIF
Mawval Air Station Fallon
Site 02
Site Characterization and Analysis Penetrometer System (SCAPS) Data
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LIF and Product

Summary Log for FADZ-52-LIF
Mawval Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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LIF and Product

Summary Log for FADZ-52-LIF
Mawval Air Station Fallon
Site 02
Site Characterization and Analysis Penetrometer System (SCAPS) Data
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LIF and Product

Summary Log for FADZ-57-LIF
Mawval Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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LIF below water table, no product

Site Characterization and Analysis Penstrometer System (SCAPS) Data

Summary Log for FADZ-01-LIF
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LIF below water table, no product

Summary Log for FADZ-04-LIF
Mawval Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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LIF below water table, no product

Summary Log for FAXZ-05-LIF

Naral Air Station Fallen

Site 02
Sits Characlerization and Analysis Penstmmeter System (SCAPS) Data
CFT Cona Frassurg CFT Initial OT¥ oTR Final Product
. Slgave Fridion LIF Waskangh al Pask y o " - . e
; mrc;; nh - (g ) in:mr:gnlng CFT S0l Clssfieaton Sereen Interval it by ift bysj Thickness (Ft)
M . E.16-10.18 ifi bgs) A7 687 X))
=='_ a o
CPT Soil Classification,
Robertson and EamEanelln. 1cag
1 Zenstne ne ora
2 Omanic material
5 5 5 3 Clay
| 4 Zilty cly 1o day
5 Clayery sit to siky day
I & Bandy sik 1o clayey =il
T Zilty sand 1o sandy sik
8 Zand to sity sand
10 1 10 9 Zand
10 Gravelly sand to sard
E 11 Wery sliff ire grained®
= 12 Zand to clayey sand®
3_ " = pwercorsolidaled or camerniled.
=
15 15 15
(} If e
m o x
Ful Ful
v T e ] ] ]
e ol 400 450 500 550 ] ian 150 am 25
LIF inensily {housands)

TIF Tniarey Thousands]
Lepo Wk
P of Thickess

Sl Class
i il Capth fo Froduat




Less Product than Expected

Summary Log for FADZ-06-LIF
Mawal Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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Less Product than Expected

Summary Log for FADZ-14-LIF
Mawval Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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Less Product than Expected

Site Characterization and Analysis Penstrometer System (SCAPS) Data

Surmmary Log for FAD2-13-LIF

Mawval Air Station Fallon
Site 02

CPT Cane Prassuin

iy, AL
] 100 200
]
s
s}
s
20
=

"

=y
Sledva Fracdizhn
(it 0
4

LIF Wiavalsngth @l Peak
inanamales]

"

20

LIF Frageescy

a5

CFT Gl Casslcatos

LIF Imensify {Incusands)

a 5 é '] 12
T T T [
T
S——p
L= il —1
:___;=|
— -
—
-__'F'_
L 5
A
_'='_ 20
=
—f—
—_—]
a5
o =0 100 150 P ] 250

LF Iflm=ay (thousasds
— :.':'L. '
iyl Presduct Theokn s
—— Sl Chass
%l Dl b Paod et

4-13 ¢t bgs) 8.00

CPT Soll Claasification,
Roberteon and Campanalla, 1388

1 Sensliive fine grained
2 Qrganic matena
3 Clay
4 ity clay 1o day
& Clayey sit iz siity clay
Sandy sl to clayey sl
Sty sand to sandy &IT
Sand to sty sand
Sand
10 Gravelly sard bo sand
11 very st fne gramed”
12 Sand o clayey sand”

* = guerconsalidatad or cemenied

]

[ERE]




Less Product than Expected

Site Characterization and Analysis Penstrometer System (SCAPS) Data

Summary Log for FADZ-81-LIF
Mawal Air Station Fallon
Site 02
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More Product than Expected

Site Characterization and Analysis Penstrometer System (SCAPS) Data

Summary Log for FADZ-82-LIF
Mawal Air Station Fallon

Site 02
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Low Fluorescence, Fine Grained Soll,

Small Amount of Product

Summary Log for FADZ-02-LIF
Mawval Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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Much Less Product than Expected
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Much Less Product than Expected

Summary Log for FADZ-85-LIF
Mawal Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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Background LIF, Low Lab Results

SCAPS Soil Sample Log
Site 806
Naval Air Station Fallon Nevada

Sample ID: FA806-01-55-01 Sample Date: 2-16-07 Sampled By: F. Essig
Sample Interval: 3.0 to 4.5' Percent Recovery: 50%
CPT Seil Class Wavelength @ Peak Peak Intensity

o= |01 WliAsos 01 peok |- [0 | Description of Data and Sampling Rationale -
: 5 The sample was chosen to confirm the

EEE28¢FE¢ background LIF response directly above the
contaminated interval.

The CPT log indicates predominantly silt with

minor thin finer interbeds throughout the sample

interval.

Sample Description -
Silty CLAY (CH), dark brown (7.5YR 3/2), very

moist, no stain or odor.

Discussion of Results -

The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd was 97
mg/kg and non detectable for TPHg. These results
beneath the LIF detection threshold do correlate
with the background LIF response in the sample
interval.

The sample description of silty clay is consistent
with the CPT log measurement of silt at the
analysis point.

Tl Chiae 0w fE, Wnngh va, i Caunes s,

Analytical Results (mg/kg)

IFhid & Preliminary Draft
TPHg ND 4724107




Background LIF, Low Lab Results

SCAPS Soil Sample Log
Site 395
Naval Air Station Fallon Nevada

Sample ID: FA395-06-55-01 Sample Date: 2-16-07 Sampled By: F. Essig
Sample Interval: 7.2 to 8.7' Percent Recovery: 83%
CPT Soil Class Wavelength @ Peak Peak Intensity

| B 139506 Soit ... [ [E5][5K] |#ENARE 06 Wavele - |

Description of Data and Sampling Rationale -
The LIF showed no indication of POL impact in
this push. The interval was chosen as
representative of adjacent impactad intervals in
Site 395,

The CPT log indicates a mix of fine material
primarily within the clay range throughout the
sample interval.

Sample Description -
SILT (ML), brown (7.5 ¥R 5/4), wet, no stain or
odor.

Discussion of Results -

The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd and TPHg
were non detect. These results were expected for
a background LIF response. The sample
description of silt is consistent with the CPT log.

5l Ghssus. fr. Lot ok Jwr. H

Analytical Results (mg/kg) S Draft

reliminary Ura

TPHd ND 4124107
TPHg ND




Background LIF, Low Lab Results

SCAPS Soil Sample Log
Site395
Naval Air Station Fallon Nevada

Sample ID- FA395-02-S5-01 Sample Date: 2-16-07 Sampled By: F. Essig
Sample Interval: 4.0 to 5.5 Percent Recovery: 67%
CPT Soil Class Wavelength @ Peak Peak Intensity
L3950 Peak e = |22 %
T e X X
s & 3§ &8 =8 Description of Data and Sampling Rationale -

o The sample was chosen to confirm the
background LIF response directly above the
contaminated interval.

4 : Sample Description -
! | SILT from approximately 4.5 to 5.0; dark yellowish
. : brown 10YR 4/4 and SAND (SP) from
_ﬂ_ﬂ_ approximately 5.0 to 5.5 feet bgs, yellowish brown

“h}\ {10YR 5/4), very moist, no stain, no odor.

=l Discussion of Results -

The sample was analyzed for TPH as diesel and
gasoline. Analytical results for showed no
i i detections for TPHd and TPHg.
s These results are expected confirmation for a
! : zone showing no LIF response.

The sample description of sand does not
completely agree with the CPT log measurement
| | of clayey silt at the analysis point, however, the
e rapid change in lithology with depth in the sample
- zone introduces difficulty matching the CPT data
Analytical Results (mg/kg) with the sample description.

TPHd ND

TPHg ND Preliminary Draft
42407




Background LIF, Low Lab Results

SCAPS Soil Sample Log
Sitelo
Naval Air Station Fallon Nevada

Sample ID: FA16-50-S5-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 6.0 to 7.5' Percent Recovery: 67%
CPT Soil Class Wavelength @ Peak Peak Intensity Description of Data and Sampling Rationale -

The LIF data shows no indication of POL impact in
this push. The sample was chosen at a depth
where adjacent contaminant impact has been
noted to confirm the LIF background response.
The CPT log indicates primarily sandy silt
throughout the sample interval.

| A1 5-50: Wavelen.., — ||| FA16-50: Peskint.., - |TI/X |

Sample Description -

SILT (ML), ight brown (7 5YR 6/3), from
approximately 6.0 to 6.5 feet and SAND (SP),
grayish brown (10YR 5/2), from approximately 6.5

to 7.0 feet bgs, saturated, no stain or odor.

Discussion of Results -

The sample was tested for TPH as gasoline and
diesel. Results were ND for TPHd and 8.6J mg/kg
TPHg. The LIF response was background level
correlating with the analytical results. The sample
lithology as described was slightly coarser (fine
sand) than the CPT log for the sample interval

o e

+ K : : i : : (sandy silt).
Gol Do wn Warawlsrgth v, H Coures (e ) ws. 11,
Analytical Results (mg/kg) :)
TPHd ND Preliminary Draft

4/24i07

TPHg 8.6




Background LIF, Low Lab Results

SCAPS Soil Sample Log
Site 14
Naval Air Station Fallon Nevada

Sample ID: FA14-19-S5-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 8.0 to 9.5' Percent Recovery: 83%
CPT Soil Class Wavelength @ Peak Peak Intensity
EATA 1% Soll Chisees o 513 | EELFAIAAS: Wovalam o (0113 e | . - -
£FAM18:S @-—!m% . -5l s Description of Data and Sampling Rationale -

The LIF give no indication of FOL impact in this
push. The sample was chosen to confirm no
b e ; impact in a fine grained interval at a depth

i i i i representative of contaminant impact in the area.
The CPT log shows clay and sandy silt interbeds
in the sample interval.

LI E]
12004
140 a9

Sample Description -
SILT (ML), light olive brown (2.5Y 5/4), wet,
moderate odor.

i i i ; Discussion of Results -

| ! ! | The sample was tested for TPH as diesel and
i \J """" P | | gasoline. The non-detect results for the sample
confirms no POL impact as indicated by the LIF
data. The sample description of sandy silt is
consistent with the CPT log showing silt at the
analysis point.

Sl Thme e 1Nkt e R

Analytical Results (mg/kg) Preliminary Draft
TPHd ND ar24i07

TPHg ND




Background LIF, Sheen in Well

Summary Log for FAT4-18-LIF
Mawal Air Station Fallon
Site 14
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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Background LIF, Low Lab Results

SCAPS Seil Sample Log
Site 14
Naval Air Station Fallon Nevada

Sample ID: FA14-13-55-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 8.0 to 9.5' Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity

|FI14-13: 5ol Clas | |01 | [#1FATA-13:

- [D/X. & A3 Peskint = [E X

amd

Description of Data and Sampling Rationale -
SEEE The LIF give no indication of POL impact in this

- e push. The sample was chosen to confirm no
P impact. The CPT log indicates sandy silt at the

analysis point.

iy clay

tagey it

Heanoy sit

-k wand
Horal sand

- - it earel
faymp mared

£

o

Sample Description -
Fine SAND (SP) with trace silt, very dark gray
(2.5Y 3/1), saturated, faint odor.

Discussion of Results -
The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd was 2.5
mg'kg and non detect for TPHg. These results
were consistent with the background LIF
response.
: ; Py The CPT recorded sandy silt at the depth of
g A ! R e e analysis. The sample was described as a fine

i i i i B sand with trace silt

It | i 1 ¢ : ! e
5ol Chass s 1 Weaenih vs 1 Conirta (k| wx. 48

Analytical Results (mg/kg)
Preliminary Draft
s = 324#0?

TPHg ND




Background LIF, No Sheen in Well

Summary Log for FAT4-13-LIF
Mawal Air Station Fallon
Site 14
Site Characterization and Analysis Penstrometer System (SCAPS) Data

CPT Cane Prassuin ) Initlal DTW oTP Final Procuct
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Background LIF, Low Lab Results

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FAD2-07-S5-01 Sample Date 2/14/07 Sampled By: F. Essig
Sample Interval: 8.4 to 9.9' Percent Recovery: 83
CPT Soil Class Wavelength @ Peak Peak Intensity

Description of Data and Sampling Rationale -
This sample was selected to confirm the
background LIF response. The sample depth was
within the depth range of contaminant responses
noted in other Site 2 pushes.

The CPT data showed predominantly sandy silt
throughout the interval.

Sample Description -
Silty SAND (SM), yellowish brown (10YR 5/4),
saturated, faint hydrocarbon odor.

Discussion of Results —

The analytical results showed TPHd at 96 mg/kg
and the TPHg at 62 mg/kg.

The analytical data is in conformance with the
background LIF response data.

The sample description of silty sand essentially
matched the CPT data within the sample interval.

oul Cimes ve M

Analytical Results (mg/kg)
Preliminary Draft
TPHd 96 412407
TPHg 62




Background LIF, Low Lab Results

SCAPS Soil Sample Log
Site 01
Naval Air Station Fallon Nevada

Sample ID: FA01-33-S5-01 Sample Date; 2-15-07 Sampled By: F. Essig
Sample Interval: 5.5 to 7.00 Percent Recovery: 67%
CPT Sail Class Wavelength @ Peak Peak Intensity

!f??ii‘ff“‘;ﬁ?ﬁfiﬁ!@i@#ﬂﬁ‘ e IR e i Description of Data and Sampling Rationale -
i: B L o3 This sample was collected from within a zone of

£ = background LIF response at 6 feet bgs targeting
the depth of the impacted interval observed at Site
1. Because the LIF was pushed down the 5 foot
deep hand auger hole, the shallow response was
false.
The CPT log within the sample interval shows a
fine grained interbed within more massive silt unit

1R

£ geaz=an3 18

Sample Description -
SILT (ML), grading into lenses of sandy silt, bluish
gray (10B 5/1), wet, possible faint odar.

Discussion of Results -
The sample was analyzed for TPH as diesel and
gasoline. The analytical result for TPHd was 230
| | i mg/kg and 120 mg'kg for TPHg. These results
i ; ; were apparently beneath the LIF detection
| | threshold for this matrix.
) The sample description of silt grading to lenses of
i sandy silt is lithologically coarser than the CPT

; wl ! measurement of organic material at analysis
Whrrsbargth ve. H Cawnis (e 7 ws, O depth

Soal e v,

Analytical Results (mg/kg) Preliminary Draft
TPHd 230 472407

TPHg 120




Background LIF, High Lab Results

SCAPS Soil Sample Log
Site 16
Naval Air Station Fallon Nevada

Sample ID: FAL1G6-56-S5-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 4.0 to 5.5' Percent Recovery: 70%
CPT Soil Class Wavelength @ Peak Peak Intensity

Description of Data and Sampling Rationale -

This sample was chosen for LIF background response
confirmation from within an interval showing no LIF
response directly above a zone of elevated
fluorescence.

The CPT log indicates primarily silt throughout the
sample interval, the analysis point, however, (4.5 feet
bgs), was within an overlying zone where the CPT
showed atypical fluctuation. This CPT fluctuation was
noted at other locations across the base.

Sample Description -

SILT (ML}, grayish brown (10YR 5/2), from
approximately 4 0 to 4.7 feet bgs and silty SAND (SM),
dark greenish gray, from 4.7 to 5.2, wet to saturated,
light odar from approximately 4.0 to 4.7 (silt) moderate
odor in the underlying silty sand.

Discussion of Results -

The analytical results were 22 000 mg/kg TPHd and
370 mg/kg TPHg. The LIF response and analytical
data do not agree, perhaps due fo heterogeneity in the
vertical distribution of fuel impact. Also, it is noted that
: anomalous comparisons between LIF and analytical

n 5 data are overrepresented in clay and finer intervals

e v

e The comparison of the sample description against the
Analytical Results (mglkg) locally fluctuating CPT log is not conclusive.
TFHd 22,000 Preliminary Draft

4/24i07

TPHg 370




No Sheen

Summary Log for FAT1G-58-LIF
Mawval Air Station Fallon
Site 16
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 806
Naval Air Station Fallon Nevada

Sample ID: FA806-02-55-01 Sampled By: F. Essig

Sample Interval; 10.5 to 12.0"

Sample Date: 2-15-07
Percent Recovery: 100%0

CPT Soil Class Wavelength @ Peak Peak Intensity
42 FABOBAZ Sell Ll [~ | 01X FABOR0Z: Wavalys = D] | [ FAROS07: Pook e = | 21X inti i i
| FABOG0Z, Sell Lk - [T ]X S FARGE-0% Marhn =[5/ &m0z mokin.[- (5] Description of Data and Sampling Rationale -
g, 2 i3 Eg : 5 o2 05 5 & The LIF response was locally very elevated
ErE et SRR R however mixed and relatively weak at the analysis

03. e TR
s B point (11.0 feet). The sample was chosen from

amang the few LIF defections measured within

Site 806.

The CPT log within the sample interval indicated

variable lithology ranging between sandy silt and

clay.

Sample Description -
SILT (ML), olive brown (2.5Y 4/3), wet, faint odor

Discussion of Results -

The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd was 69
mg/kg and 21 ma/kg for TPHg. These resulis were
generally consistent with the weak LIF response at
the analysis depth

The sample description of silt is equivalent to the
CPT log measurement.

Sl Chsus . i dengd v, fL Gaures . Jwa 1t

Analytical Results (mg/kg)

Preliminary Draft

TPHd

69

TPHg

21

4724407



Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 01
Naval Air Station Fallon Nevada

Sample ID: FA01-11-S5-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 5.6 to 7.1' Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity

Description of Data and Sampling Rationale -
The sample targeted an unusually shallow
fluorescence response slightly above background
intensity that for the most part did not show a
wavelength typical of fuel contamination.

The CPT log indicates silt with finer interbeds
throughout the sample interval.

Sample Description -

Predominantly sandy SILT (ML), locally grading
into silty SAND and to SILT, bluish black {10B
2.5/1), saturated, very dark stain, moderate odor.

Discussion of Results -

The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd were 360
mgfkg and 110 mg/kg for TPHg. These resulis are

i : P fﬁ correlative to the weak LIF contaminant signature.
ol Pl G i A i o The CPT data showed silt throughout the sample
5 i L il : interval. The sample was described as sandy silt
: : et i in general agreement with the CPT data.
2 1 E“.Hi ui.t.. |3 Whrvakierh us. fr it Coumis Orijus. fi
Analytical Results (mg/kg)
TPFHd 280 Preliminary Draft
4724107
TFHg 110




Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 01
Naval Air Station Fallon Nevada

Sample ID: FA01-19-S5-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval:5.3 to 6.8" Percent Recovery: 100%
CPT Scil Class Wavelength @ Peak Peak Intensity

Description of Data and Sampling Rationale -
Fa01-19 Waveien.. |- [ 2| WRADL-1S: Paskint. |- [0 X | This sample was collected from a segment
,,,,,,,, measured by the CPT as an interval of thinly
: interbedded silty clay and finer maternal.
: t The sporadic and generally weak LIF response
P was supported by a corresponding wavelength
drop.

# Fa01-19: suil cias.. [2][E]R] #

nnnnnn

Sample Description -
SILT (ML), dark olive brown (2.5% 3/3), wet,
moderate fuel odor, possibly stained.

Discussion of Results -

The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd was 640
mg/kg and 96 mg/kg for TPHg. These results were
reascnable for the weak and variable LIF hit at the
analysis depth The sample was described as a silt
without indication of the abundant fine interbeds
shown by the CPT.

Fall Class s, .

Wervedength u3. Coarts (In.)vs it

Analytical Results (mg/kg)
TPHd &40 Preliminary Draft

424/07
TPHg 96




Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FA16-27-55-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 6.0 to 7.5 Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity

T@A@g Description of Data and Sampling Rationale -

S e The LIF showed a relatively weak response of
FEgyegeacang T 3 8 @ % 3 16,270 counts at the confirmation analysis depth
BN = 3 ? {6.25 feet bgs). The sharp wavelength attenuation

and distinct fluorescence signature are strong
support for this relatively low fluorescence POL
detection. CPT data at the analysis depth showed
sandy silt associated with the base of an
approximately two foot thick silty sand lens.

Sample Description -

SILT (ML), light brownish gray (2.5% 6/2) and dark
greenish gray (5GY 5/1), moist to wet, dark
greenish gray stain, light to moderate fuel odor.

Discussion of Results -

Analytical results of 690 mg/kg TPHd and 8.4
mg/kg TPHg are reasonable for the associated LIF
response.

The sandy silt measured by the CPT was
consistent with the silt logged in hand specimen
particularly in view of the abrupt fining with depth
at the sample location point.

Gl Chszus fo.

Casntx gk wx H

Analytical Results (mg/kg)
TFHd G690 Preliminary Draft
TPHg 8.4 4124107




Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 16
Naval Air Station Fallon Nevada

Sample ID: FA16-56-55-02 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 5.6 to 6.7' Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity

Description of Data and Sampling Rationale -
Sample was selected as representative of a fine
grained interval within a zone of moderate LIF
fluorescence.

CPT data showed silt at the analysis depth.

Sample Description -
Sandy SILT (SM), Dark bluish gray (5B 4/1),
saturated, dark stain.

Discussion of Results -

The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd was 1,200
mg/kg and 45 mg/kg TPHg. These results were
reasonable for the moderate LIF response at the
sample depth.

CPT was in general agreement with the sample

description.
Sal Clanw un F. i ;un-mgﬁ n.;l mln.lc(l(.hs.h.
Analytical Results (mg/kg)
TPHd 1,200 Preliminary Draft

4124107
TPHg 45




No Sheen

Summary Log for FA16-58-LIF
Mawal Air Station Fallon
Site 16
Site Characterization and Analysis Penstrometer System (SCAPE) Data
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Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FA02-19-55-01 Sample Date: 2-14-07 Sampled By: E. Essig
Sample Interval: 12.6 to 14.1" Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity

Description of Data and Sampling Rationale -
The sample was chosen as representative of a
moderate LIF response within an extensive
sand/silty sand interval.

Sample Description -

Fine to medium with a trace of coarse grain SAND
{SW), greenish gray (5GY 6/1), water saturated,
with possibly some free product, stroang fuel odor,
possible gray stain.

Discussion of Results —

The sample was tested for TPH as gasocline and
diesel. Results were 2,400 mg/kg TPHd and 190
mg/kg TPHg. The moderate LIF response was
consistent with the analytical results. The sample
lithology is consistent with the CPT log.

Foll Chass s 1

Analytical Results (mg/kg)
TPHd 2.400 Preliminary Draft
4724007

TPHg 190




Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FA02-26-55-01 Sample Date; 2-14-07 Sampled By: F. Essig
Sample Interval: 10.0 to 11.5 Percent Recovery: 50%
CPT Sail Class Wavelength @ Peak Peak Intensity
E#W&‘Imﬁggw FADZ:26; Wawelen. - |21 Description of Data and Sampling Rationale -
E* 55 wz 1§ 2 & This sample was taken from within a LIF response
iBeEE.iealet showing relatively weak but well defined
o ! '

contaminant impact in terms of fluorescence
intensity and wavelength. The CPT log indicates
sand/silty sand throughout the sample interval.

Sample Description -

i i Fine grained SAND (SP) with trace pebbles, dark
8 bluish gray (10B 4/1), saturated, possible dark

3 ] staining, moderate fuel odor.

Discussion of Results -

The sample was tested for TPH as gasoline and
diesel. Results were 4, 700 mg/kg TPHd and 230
ma'kg TPHg. The LIF response was weak; the
analytical result was moderate strong. The CPT
data was consistent with the sample lithology.

H : H 1 el H
24l Dhees v ft. warskangth vs, 1. Counts (0] v A

Analytical Results (mg/kg)
1Etd 4L, Preliminary Draft
TFHg 230 4124107




Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 14
Naval Air Station Fallon Nevada

Sample ID: FA14-26-55-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 7.4 to 7.9 Percent Recovery: 150%
CPT Scil Class Wavelength @ Peak Peak Intensity

Description of Data and Sampling Rationale -
The sample targeted a moderate LIF contaminant
signature within a relatively coarse interval.

The CPT log indicates silty sand throughout the
sample interval

Sample Description -
SAND (SP), light olive brown (2.5Y 5/4), moist,
strong odor.

Discussion of Results -

The sample was analyzed for TPH as diesel and
gasocline. Analytical results for TPHd was 7,700
mg'kag and 26,000 mg/kg for TPHg. These results
were reasonable for the moderate LIF hit at the
analysis depth.

The CPT data showed silty sand throughout the
sample interval. The sample was described as
sand in general agreement with the CPT data.

St Clss s fr. W v, . Coures s, 1

Analytical Results (mg/kg)
TPHd 7,700 Preliminary Draft

4/24/07
TPHg 26,000




0.21 ft. Product

Summary Log for FAT4-28-LIF
MNawal Air Stafion Falion
Site 14
Site Characterizabion and Analysis Penstrometer System (SCAPS) Data
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Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FAD2-09-S5-01 Sample Date; 2-1-07 Sampled By: F. Essig
Sample Interval: 8.4 to 9.9' Percent Recovery: NA
CPT Soil Class Wavelength @ Peak Peak Intensity Description of Data and Sampling Rationale —
| 402,05 Seil Cinsi = D] #2 FAR20%: Waselone - [T T The sample was chosen within an elevated LIF
2 : ST PR e e response in an interval defined by the CPT as
B EE bR s11 . : 3o S gl predominantly silt. The LIF response showed a
FEEEEEEE R — - B ;_ij_{ ) [ = = 2 typical indication of a strong POL detection.
| Sample Description -
; Not available
;_/-':P——_—__j__,:—
Discussion of Results -
i 4 The sample was tested for TPH as gasoline and
diesel. Results were 8,300 mg/kg TPHd and 1,900
mg/kg TPHg. The strong LIF response was in
general agreement with analytical results.
3 m
4l H 35 H %
il Do ws. 1. ingwekargh we. m. ks (e ) W n
Analytical Results (mg/kg) Preliminary Draft
TPHd 8,300 4/24/07
TPHg 1,900




2.5 ft. Product

Summary Log for FADZ-08-LIF
Mawal Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPE) Data
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Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 16
Naval Air Station Fallon Nevada

Sample ID: FA16-47-S5-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 6.0 to 7.5' Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity
FALAAT: Soll Clasics. = |05 | BFEATGAT: Wavelene, = |0 |% & FAI6AT: Peakinte | [C)% ol : :
& AL AT Sol Gl = [DR] rA16a avelon.. - 0% #patear ek - |D X | Description of Data and Sampling Rationale -

il e e The sample was chosen to represent a well

§ é g defined and vertically extensive LIF response in a
relatively coarse grained section. The CPT data
show a sample interval at the top of a sandy layer.

&
E

L

H
E

S B

Sample Description -

i xﬁ Fine SAND (SP), bluish black (10B2.5/1),
E i saturated with water and yellowish fuel, black
’_,/7 stain, strong odor.

ap

Discussion of Results -
! | The sample was tested for TPH as gasoline and
tafl-- -t ; diesel. Results were 34,000 mg/kg TPHd and 70
mg’kg TPHg. These analytical results correlate
| - i well with the strong LIF response.
i | The sample was logged as fine sand compared to
the CPT measurement of silty sand.

Sl Checa va o i [T r——— Couns (L1 v 1.

Analytical Results (mg/kg)
Ll #4800 Preliminary Draft
TPHg 70 4724107




Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FA02-15-55-01 Sample Date: 2-14-07 Sampled By: F. Essig
Sample Interval: 8.4 to 9.9" Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity

Description of Data and Sampling Rationale -
The sample was chosen {o represent a moderate
LIF response within a sandy interval. The CPT log
shows sand to silty sand throughout the sample
interval.

Sample Description -

Fine SAND (SP) with trace SILT, gray to dark
yellowish brown {10YR 6/1 to 4/8), black stain,
saturated.

Discussion of Results -

The sample was tested for TPH as diesel and as
gasoline. Analytical sample results were 35,000
mg/kg TPHd and 1,200 mg/kg TPHg. The
analytical data is strong in comparison with the
moderate LIF response from this push. The
sample description as sand was consistent with

the CPT log.
Sul CRssus fr. I.Muv; rs‘ " ; ! l:mtn:;m.)n. 8
Analytical Results (mg/kg)
TPFHd 35,000 Preliminary Draft

4/24i07

TFHg 1,200




1.93 ft. Product

Summary Log for FADZ-15-LIF
Mawal Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPE) Data
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Fuel Fluorescence Corroborated by Lab Analysis

SCAPS Soil Sample Log
Site 395
Naval Air Station Fallon Nevada

Sample ID: FA395-02-55-02 Sample Date: 2-16-07 Sampled By: F. Essig
Sample Interval: 7.5 to 9.0' Percent Recovery: 33%
CPT Scil Class Wavelength @ Peak Peak Intensity
M’E@WMH@ Eiich, Description of Data and Sampling Rationale -
;; . i1 9% Bzl 3 5 05 5 % The sample was selected to represent a very
Bpzt.EoihiE s 5% 2 35 5% § 8 '8 8 & elevated LIF response within a sandy interval.
& ¥ : : i The CPT log indicates sand and silty sand
| | [ throughout the sample interval.

II’lL

=

Sample Description -
Fine SAND (SP), dark bluish gray, saturated, with
water and oily material, dark stain, strong odor.

m==

Discussion of Results -
The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd was 37,000

iz 1 mg'kg and 37 mg/kg for TPHg. These results are
reasonable for the strong LIF signature.
.- o ; . ; f The sample description of fine sand is consistent

with the CPT log measurement of silty sand at the
analysis point

Had Chuae un. ft. havslsrgth o ft Caungs (M. ws. .

Analytical Results (mg/kg) Preliminary Draft
TPHd 37,000 424407
TPHg a7




Fuel Fluorescence Corroborated by Observations

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FA02-13-55-01 Sample Date 2/14/07 Sampled By: F. Essig
Sample Interval: 15.3 to 16.8’ Percent Recovery: trace
CPT Soil Class Wavelength @ Peak Peak Intensity Description of Data and Sampling Rationale -

This sample was taken within a strong LIF
response observed within a massive sand below
the water table.

This LIF POL-response was significantly deeper
than other detections measured during this
investigation.

The CPT data showed a massive sand throughout
the ample interval.

Sample Description -

Fine to coarse SAND (SW), greenish gray (10yr
5/1), saturated with water and yellowish fuel,
strong odor.

Discussion of Results -

The trace recovery (approximately 10 CC) was
compaosed of a sand, consistent with the CPT
data. There was nof enough sample for analysis.

Caints (KL vs. fr.

Eal Clawx wx H.

Analytical Results (mg/kg)

TPHd MN/A

TPHg N/A Preliminary Draft
4/24/07




0.01 ft. Product Accumulated in Well

Surmmary Log for FAD2-13-LIF
Mawal Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPS) Data
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Fuel Fluorescence, Lab Result Lower Than Expected

SCAPS Soil Sample Log
Site 01
Naval Air Station Fallon Nevada

Sample ID: FA01-17-S5-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 6.0 to 7.5' Percent Recovery: 67%

Description of Data and Sampling Rationale -
The sample was representative of one of the few
elevated LIF responses from Site 1. This LIF
response shows some variation of intensity with
depth.

The CPT log indicates sandy silt to clay
throughout the sample interval.

CPT Soeil Class Wavelength @ Peak Peak Intensity

Sample Description -

Predominantly SILT (ML) with sand lenses, bluish
gray (10B 5/1) and bluish black (10B 2.5/1), wet,
bluish black stain with maderate odor.

Discussion of Results -

The sample was analyzed for TPH as diesel and
gasoline. Analytical results for TPHd was 40
mg/kg and 140 mg/kg for TPHg. Analytical results
are minimal however not unexpected from the
sporadic LIF response.

The sample description of SILT with SAND lenses
15 coarser than the CPT log showing silty CLAY.

ol Chazs ws, 1 Courrtn I pun. f

Analytical Results (mg/kg)
Preliminary Draft
TPHd 40 A2a/07
TPHg 140




Fuel Fluorescence, Lab Result Lower Than Expected

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FA02-04-55-01 Sample Date: 2-14-07 Sampled Bv: F. Essig
Sample Interval: 9.6 to 11.1' Percent Recovery: 83%
CPT Soil Class Wavelength @ Peak Peak Intensity
B [ADZ-04: Soil Chax.., - |01 | Mfm*“ﬂ"!'iil:ﬂﬁf*‘“‘*“wwuaal Description of Data and Sampling Rationale -

The sample was chosen within a vertically thick

E 3 3 g 3 zone of elevated LIF response. The lithology was
| —— ' characterized by interbedded fine and sandier
units.

The analysis depth as logged by the CPT was
within a clay interval.

Sample Description -
SILT (ML), brown (10YR &/3), saturated, moderate

fuel odor.

Discussion of Results -

The sample was analyzed for TPH as gasoline
and diesel. Results were 150 mg/kg TPHd and 46
mg/kg TPHg. The LIF response was strong, the
analytical detection was weak. Poor LIF o
analyfical correlation in clay zones was observed
at other locations. The sample description (silt) is
| ] o | ! consistent with the CPT log showing clay at the
SETD T analysis point.

5ol Chss v= &,

Analytical Results (mg/kg) o
Prel t Draft
TPHCI 150 re |m:nadr1¥24587

TPHg 46




0.01 ft. Product

Summary Log for FAD2-04-LIF
Mawal Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPE) Data
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Fuel Fluorescence, Lab Result Lower Than Expected

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FA02-10-55-01 Sample Date: 2-14-07 Sampled By: F. Essig
Sample Interval: 9.3 to 10.8' Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity Description of Data and Sampling Rationale -
: The sample was chosen to represent a moderate
T PV T _ T ;
d EQ@ LIF POL signature within an interval generally
Ttszzzgszy representing the mid-range between the clays and
------- = - 48548 5R%48

it sands.

‘ | As above, within the sample zaone, the CFT log
shows intervals primarily within in the sandy silt to
clayey silt range.

Sample Description -

SILT (ML) with sandy silt interbeds, reddish gray
(2.5YR 6/1) and light brownish gray (2.5 YR 6/2),
very moist to wet, gray staining, moderate odor.

Discussion of Results -

90% of the samples from this investigation
contained TPHd in higher concentrations than
TPHg. This sample contained 360 mg/kg TPHg
and no detectable TPHd. The other two TPHg
dominant samples were from sites 14 and 1. The
analytical results are slightly lower than expecied
] i based on the moderate LIF signature at the
SR sample depth. The sample description is
consistent with the CPT log.

Waesength s, 1t

Sl CRssus. fe.

Analytical Results (mg/kg)

TFHd ND Preliminary Draft
TPHg 360 424/07




3.0 ft. Product

Summary Log for FADZ-10-LIF
Mawal Air Station Fallon
Site 02
Site Characterization and Analysis Penstrometer System (SCAPE) Data
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Elevated Fluorescence, but Lab Non-Detect

SCAPS Soil Sample Log
Site 02
Naval Air Station Fallon Nevada

Sample ID: FA02-18-S5-01 Sample Date: 2-14-07 Sampled By: F. Essig
Sample Interval: 7.5 to 9.0" Percent Recovery: 50%
CPT Soil Class Wavelength @ Peak Peak Intensity

TEADZ18: Poak ot o | 01X Description of Data and Sampling Rationale —

L P ‘"'"—!ﬂ—;’] This sample was selected to confirm a strong LIF

£ 5 F B response in a fine grained soil interval. CPT data at
- the point of analysis indicates a clay interval

surrounded by interbedded coarser materials

typified by clayey silt.

- | e ey Sample Description -
| Silty SAND (SM/ML), light olive brown (2. 5Y 5/4),
" { wet, no stain or odor.

s E Discussion of Results -

The sample was tested for TPH as gasoline and
B diesel. Results were non-detect throughout both
the gasoline and diesel range. This is a significant
departure from the strong LIF response. There was
no contamination evident in the sample. The
conclusion is likely limited either to a false LIF
Bl e e positive ar a very discontinuous contaminant
emplacement. Additionally, a disproportionate
number of basewide results during this
investigation analyzed in clay zones (by CPT) were
in poor agreement with the LIF.

H & H
ol Dossws. Wrarvedergth ws. fi

otz (it ] vz #

Analytical Results (mg/kg)
TPHd ND Preliminary Draft

424107
TPHg ND




Elevated Fluorescence, but Lab Non-Detect

SCAPS Soil Sample Log
Site 16
Naval Air Station Fallon Nevada

Sample ID: FAL16-18-S5-01 Sample Date: 2-15-07 Sampled By: F. Essig
Sample Interval: 7.2 to 8.7' Percent Recovery: 50%
CPT Sail Class Wavelength @ Peak Peak Intensity Description of Data and Sampling Rationale -

— This sample was taken within an LIF response that
o R = = was very strong and vertically extensive. This zone
was targeted to correlate a strong LIF response
within a fine grained interval. Analysis was as
requested at 7.45 feet, well within the robust LIF fuel
signature. The CPT log shows thin interbeds ranging
in thickness from less than 1 to approximately 6
inches within a relatively massive clay layer

B FA16-10; Soil Clas,... (2 [5]R) | ElATEE Waveten{ - (0[5

Sample Description -

Predominantly very fine grained silty SAND (SM),
grading into a sandy silt with some sand interbeds,
light alive brown (2.5Y 5/4), saturated, no stain or
odar.

Discussion of Results —
The sample was tested for TPH as gasocline and
diesel. Results were non-detect throughout bath the
gasoline and diesel range. This analytical result has
no agreement with the LIF data. There was no
contamination evident in the sample. This represents
either a false LIF positive and/or strong contaminant
concentration heterogeneity. As with most of the

i other cases of poor LIF/CPT correlation, this sample
Bonres (ke was analyzed at a clay interval (CPT).
The observed sample lithology is coarser than the
CPT classification.

Analytical Results (mg/kg)
TPHd ND Preliminary Draft
424007
TPHg ND




Soll Fluoresces, Low Lab Result, and ...

SCAPS Soil Sample Log

Site 16

Naval Air Station Fallon Nevada

Sample ID: FA16-15-S5-01

Sample Date; 2-14-07

Sampled By: F. Essig

Sample Interval: 6.0 to 7.5"

Percent Recovery: 50%

CPT Soil Class Wavelength @ Peak Peak Intensity
| Elraten s - (51X ) A HEE) Description of Data and Sampling Rationale -
23 Bzi SomoE g e The sample was chosen within a thick vertical
3 z £ 8 5.8 % e e R zone showing elevated LIF response. The
b B g : lithology was characterized by interbedded fine
f | and sandier units. The analysis depth as mapped
il ; ? ; : by the CPT was within a sand interval.
) i { i The CPT log indicates sand throughout the
+ T i\ : : sample interval.
: i I !
: —— :
; B
" 5 f;‘) Sample Description -
= c g | Fine SAND (SP), dark green gray (5GY 5/1),
7 saturated, moderate hydrocarbon odor.
- /:_?J Discussion of Results -
! 2 The sample was analyzed for TPH as gasoline
i : and diesel. Results were 150 mg/kg TPHd and 46
5 j ma/kg TPHg. The results are lower than expected
based on the strong LIF response.
1 T T e | | | I S I
The sample description of fine sand is consistent
: — L Tt T with the siltv sand indicated bv the CPT.

Analytical Results (mg/kg)

TPHd

150

TPHg

46

Preliminary Draft
424:07




... 0.01 Feet of Product

Summary Log for FA16-15-LIF
Mawal Air Station Fallon
Site 16
Site Characterization and Analysis Penstrometer System (SCAPE) Data
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Site 395 Oblique View




Site 395 PlanView
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